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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method by 
which a semiconductor light emitting element that 
can reduce the surface levels of the end faces of a 
resonator and can improve the optical loss level, 
reliability, and characteristics of the resonator can be 
manufactured. 

SOLUTION: In a method for manufacturing an AIGaAs 
semiconductor laser having a window structure, oxide 
films are removed from the end faces 8 of a resonator 
by heat-treating the end faces 8 in a phosphorus- 
containing atmosphere and, at the same time, the end 
faces 8 are nonactivated by forming phosphorus 
adsorbing layers 10 after the end faces 8 are formed 
in a semiconductor layer constituting a laser 
structure. After the phosphorus adsorbing layers 10 
are removed from the end faces 8 in a MOCVD(metal 
organic chemical vapor deposition) system, Alx3Ga1- 
x3As films 1 1 which become window layers are 
continuously formed on the end faces 8. It is possible 
to treat the end faces 8 with plasma in the phosphorus-containing atmosphere instead of 
heat-treating the end faces 8 in the same atmosphere. At the time of forming window layers 
composed of AIGalnP films on the end faces 8, it is possible to grow substantial AIGalnP 
films by introducing all raw materials used for the growth of AIGalnP to the MOCVD system 
after a phosphorus-containing raw material of the raw materials is introduced to the system 
for a prescribed period of time. 
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i)K 03BK*>WCJ±. ft^#S^|iD8^m$^>:A l 
l3 Ga,- l3 AsKl KO^fcSrf. Z<7)Al x3 G 
a , 3 A s ffil 1 1 ^J&ftKftA-? T fibtlh U y©*® 
10^*Xg«. ^tgiaSSrAl.aGa^.sAsfflll 
l<Q&&ffl£lz®ferzfecr ) &i§am<0-&k Itffo 

[00351RK, 04{^-TJ:3^. v*?7£x-y 

&te«fc9. pMGaAs^^«y7°S5fc e fct/nMGaA 



i /p t / a u mM?>£ o % p rans 1 2 b 
mz, mum^mm\,zi.y) . niGaAsHKo 

IW:AuGe/Ni/Auli«j;55rnltffil 3 

[0036] *<7)tk. im<ox o tzu—ymmfii&tfLZ 
tvznmGaAsmmizrt-mziiHLThtmz. z 

WA'-Jf'yrm^kfcJ:^ IWWAlGa 
As^«*l/-f^§t^. 

[0037] iv±. ze>mi n^tmmz&ti&, u— 

fci 0 . £36SSffiffi 8 £ £ *ufcBtffc|« 9 £ 
tlZV>T. $m&^8<V$ffi?mi:1gMt?hZktfX- 
ifc. SHb»9*^*$it^c7)*ffiSJSli8 

*^sgiS8^j§a*^j«-r&i-c^^, & 

b^&itzzb crm^n^fmim^t hzbtfx- 
%&<7>x\ msmzsxmtzwziz-tzk&T*. 

[0038] ttz. zcntsinmffiBmi.z&^xiz. m 

mt%&A l.sGa^^AsIl 1 Zfc&Zlthmz^ 

MocvD^isrt-cu yzftmzitxmi&timai}^ 

it. vyizvmmxh*). u-*nm-*>w%z&tfL-t 
hi 1 1 -vmt^tmftny-^yh^mmx'iz* 

[0039] Ztz. znmicrmimmizte^xii. M 

im9im£2iTjz®<omimM8i)<v y\z^xn 

jn.9*»«Lfca. ^ rdntzmm zm&l%\ ^iziz® 
[0040] zcommnmBmizti^Tiz. v 
W)*b. &msi%miz!gmz&!&'f&xm.£X'Z. x-y 

mmz i 0 »^S*ifcvA^f-r >-^*-SIBSrfflv^- 

s i t iz x ^x^mffifrbmmtmkzixh t 
mz. mtmw&ztittkcoxMmimte v ytz*. -> 

X4m&ltZtiMfcZtilz<^Vtmk%i>tz*b, ®M<n> 

ffimmzm&LxwmiKMm%M&.mmz 
[0041] <xiz. zrtimnmwmm&mz^x 
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mw-t h . ±j&7>$& i vrnfammza ^x\*. 

ms * y >*&tjm®f**vm$mt &xg, zntsm 

\,zx-yx^mis^m8iznmL^j yzmzthxnts 

«fc X/^m^Wm 8tC«iifc'5rSAl I 3Ga 1 . l3 Asflgl 

i)K zcr)m2<r>mtmmizt5^xn. ±m<o-m<oiM 

ftp— if (?>W&tj&tz&i> v? |* % as i ^HS^ffit: i & 

«K§^^flS.-?-S^*JltC*SSISlB8 Sr^-TSXS 
ZXItfit:®. ®2B^-r^^nMGaAsSffil 

OCVD^grt(^Jx.«PH 3 #X£^AU ffUfefH 

i vmmmz&vh tmwt^x^wmms 
vrntftmsizoymsmowBitt-ztLZ <i23A# 

83) . diitcSIigSLT. 09i.tf ^ l co^SSJBStc 

dfctwi X ftSSgffiffi 8 lc V y 
i&#Jf 1 OZmkLfzIk, MOCVD£KJ:9, ftffiS 
S|§ffl8fc5gJii:^«.A l l3 Ga 1 - l3 Asil 1 
(03B#i) „ 

[0043] i<oa. mwmmmizzhtmwu- 
wwmjrmkmmizjLmzmhx . stnb-r&A 1 g 

a A s &¥mfaU-Vt:5E!8. 

[0044] z<7)m2<r>mmBmizitnt. m^sess 
zvy£-ktsmw%'PX'?mmt&JM («jSfs^B8 

S2sSgS8Kft«LJt U y^^*fSX^t5 JrUfft^SI 
JS®8t:^!St^:SA l.sGai-.aAsil 1 

tizxo. mm 9 tmzz tuztovKBamBa <m 
mutx *)W}§kmzmf\ztihkmz^ ^m^mmm 

izVc^xi^Tn^x^mkitth Z b #"C# h b \* o 
m&t><$> h . * tz . *si§^ffl s £ y y sr-^-tf^H^* 

-C1&«ia-ri»XS*^*SS«ffl8^Si:=3rSA 1 l3 
Ga^^AsJ^l 1 £Jgj£-t6Xg£T<7>-iItf)im 

<o¥^#i-— rnm&izmmzti&smmmvfflitew 

l&ZbtfX'ZZ. 

[0045] mz, zcDWijicomKDmtmmiz^x 
mpftth. ±M<r>m\to£vm2<?>mttmmzii^x 

ti. mSXmat: 0 y*H;ti%ffiR*X'm!mi-Z> z t 
KiO. im&iQffifrbmitmzmi-r&XoteLX^ 
£^3c0HJte^flHCfcv%T{S. ^g^CT^.j 
y Sr£tf #B^+TT ?X~?!)mt& Z b lz£ o . *m 



[0046] z<r>m3<?mmmiz£z>!m 
W)s—fv>®&miz&\^x\t. mi<?mmmiz£h 
^mmv— f comm%& b mmnxmzmi x % v-*r 
mm^BWL-t h^m^m^z^mmma *wm-&JM 

£X-ff~>tzm. 02 B titWnlGa A sit 1 

^muir^x^imm^zmx-th. zlx. 
vaasf*. z^y^x-^mut^ piAijjGa,.,, 

As?57 KJf4^nSA l^Ga^iAs?^-:/ FB 
2^A3n^*«itS3^. A 1 l2 Gai- l2 As?SttJS3 

jcaaw *> £ b zm±-t& kmz t i—ym&zBm- 
s^f*a<o^*2as (^jx«8oo'cftr^oiaK) i 
*)&\i->i§J£T'fT0Zb1)W&L^. zcoyyx-zmmzk 
ftey-fflZmf h b , 7"n-feX^i:LT7tX7^ 
( P H 3 ) E^35r lOOTorr. W®i§J£k 

2 0 0*Cfc-r&. £tlKJ:»)s mi<oHJ6^ffi<?503A 

&bmz. M^9&mk2ttm&*$m*im8£v 
y®mmi otmj&sti, jm&mwswv yizx-?x 

lft£&tt,2tifzW&b%&. 
[0047]»:{C, H3A^-T«ffilc0n^GaAsS 

mx.imocvDtmizmA't^. *lx. m 
£imi<7>m$mmizmi-&bmmz. niGaAsg 

m l ^Jn#!t y y& £ t iz£ oTft||^« 

M8t^sn^yyi»«*i o^i^*l^, moc 

VDfttcJ: 0ftStliS®8tc:Jg»i:^«.A 1 , a Ga,. l3 
AsJll 1*JR*S*6 (03B#fSO . 
[0 04 8] £Of^, mi^HJfi^ffi^iS^^l'- 

vcrm&tTmbmmiziMzmifrx . awt-r^AiG 

[0049] £^S3iosug^si(;<j:n<f. minrnM 
BmbifiuzmfiLzn&zbwx'Z&ttL. ^mmms 
& y y £-£tf#ffl$v*T'T ^ x-7j3ffli-r & £ 1 1 i o s 

ffi8*>^<OK-ftJ19«0^5:, ^ 1 ^HSfi^®t^it^T 
ffiV ^T'ff o £ i: tfX'% h b W 5 WOtfh i> . 

[0050] mz, zcomm^A^msm^z-o^x 
wmth. z<r>m4<D$mBmizto^xiz. lymaum 
iz, HBg^Kyyj-^^oftssjgB^^aiws^ 

S3t^©JRL^r^ (A l^Ga^^As vS1£S3 i.*)'^ 

mmttzw^&tzfrcnmmmx'fi') . ^nb^— y 
[0051] -$?ch*>. z<?>m4<rmtomiz±&¥m 

ilHWkw— T^SSJi^rffifclRl^'SrXg^oT, l^—f 
S^»ft«^*iS^4SBB8 ^MtSlg 
*Tl¥-afctt» l32Bfc^-f«.liOnMGaAsS«l 



(9) ffl2 000-82863 (P2000-82 85 



£41}® 8 *-g-tf£ffifdg®fc LTA IGalnPISH 
£*>RK H5At^-TJ:o^. A 
1 Ga I nPO««KfflV^*l*«R, 0U<4* MM?- 
/PT^S-^A (TMA) . hU^f-^U^A (TM 
G) % hWf;N^i (TM I ) fci^7^X7 
^(PH 3 >*>-3fc. UVftfttrlGH. t*i3*PH 

3 *MocvDiaoR^rttajfj0«««»AL, 

»BIII8*»6IWfcai9 i^«giK:»tiB* 

nuts im&Mm8£WF?m-~&+m : f-imm<?)®ik 

K9a&«»J««*l.rv^«^ , C»2 0-.3 0*rft*. U 
ftrfctfaWfc LTIi. PH 3 tc*»;lTTBPfcfllVvc 

at v ytmmw&&2ti& h s a tcts v vci* . £ 

[0 0 5 2] J»C. m&LX. A 1 Ga I nP^^fc 
AIV*6*L&£Te>lE(fl« t^^TMA, TMG S TM 

IfcJztfPH, fc»63Srt(c*AU E5B{C;rrf £3 
fc. SgJlkfc&A 1 Ga I nPJgl4<0HirW$:J£*$T 
fro. £<DA 1 Ga I nP]g|14<7)JI£J4. #J;Ltf3 0 
OnmTiS. =5:*J» AlGalnPlH 
t4. U>lR3&a*«8Eff^6«i||T^B«Sgffl8±(C»lS 
3*L&£fcte**i5f*. :<0AlGaI nPJgl4tettj£ 

Jt. SSJft^rSA 1 Ga I nPJRl4frJft£3-£*fc#> 
£14. £«31K*A 1 Ga I nPtf)fi£fti&K 6 

oo-c) tr#as«s«e®*«fcOs as, £^#ia& 

g£iHvC»4. 2 0~3 0#g i Kt > 6 0 0X; 

iTIHBtS-frildCLTV^. Lfc*«-aT* A 1 Ga 
I n PHI 4««WK^**tCjt4->Tfffeft.6IWKIIl 
9«»*lSli, £0*HBaS*>--*fc LTffoTfcJ: 

[0053] £<7>f£, $ 1 OUSSJgJgKJ: 
?«**»rafcPWMciiB*«>-C. gfKJfc-f&A 1 G 
a A s 3R¥SWfcP-1ffc**3li;4 . 

[00 54] £ttg4igatiBIK:J:*tfr. JgJgfc&S 
AlGalnPll 4<OHaW^{K^5feAoT . A 1 
Ga I nPOjRfttefflV^^WHoa^y^^ttM 
WSrRJKSrtCW 3©«flWA"t* £ fc J: 0 , A«£i§ 
H8*> &BftK 9 tmtt h £ 1 #T'# 5 OT\ $ 1 <T> 

mmm t mmmtizm £ t &x-z a «u Am 

K8 9 <7)|&*fc «ktf ASSIES 8^<r)mm 

&£kKJ:9. Sg2O|g*i«HBtll«**0j££f§&£fc 
[0055] J^iO«Ww«t«IBk:ov»T*#Wfc 

mtwrnx-bz. mta. mttimtztmxwftz* 



JR& J:Vl^-iniBBft«l«-*¥IWMi&MO C VDffi 

it^y- (MBE) &(cJ;D ±51;: L/C 

[ 0 0 5 6 ] *fc % ±ao^ 1 ~^4 (OSHfimc^ > 

LTflH,vfcvx?7£, AS§gSgffl8£g>&3jfcfc»4:r 

^fi£^&^i£:gVX?k LT»fflLT^&#. ASH 
SSgffi 8 *J)MEa* fc»4T 5 X-?«&4- & B& J AS3I 

ioo57]*ys, ±.&<?>m i ~^3o^ifi®®tfc^ 
*>\ £it{4. ASSIES 8 tc u ygftSJi 1 0 tmfrtt 

[0 0 58] JJ^mMB4*««BR»fc:iJV* 
T<2. £«Wiij8t=fMfc»j^*J:3fcLT^* 
*SSigffi8tlli. Mfcftit^v^-J'sV 

HcO»JiglC{i, CVDtfe4fct±7*9X 
it(:J:-> TftSS§«8® 8 *6lftttlt 9 

dcor^x^Matij: ->xmm9fimitztifz& 
<7>£m&ffiR8iz&i&ztitz v ygmm 1 o zmz^z 

[0059] 4^:, ±^O^l~^4c0|Qfi^®tc^v^ 

>y ^^^-f £ k *C «t 0 AJiSIS® 8 1 JESftf 4 J^K 
L-Jt, v^iivf-b • 57-- U-iftOSijffcjBJB 
tfc^teov^BMBLfc^ £^%BB{i. U— TflBt 

iHBWBBtJftW-* i 3 CU, vvb«9>4»HJ^— !ft 
3Sffl-T&£k*>iirtg'C*S. 

[ 0 0 6 0 ] ttz . i^Olg 1 ~^4 WUffi^llfcfcV^ 
TI4, £^fHH»DHflBBOA 1 GaAsSfi)*!/- 

if^HajcawLfc^icov^rRWLfci*, £^^ 

14. SCH«}it(7)A 1 GaAs^^frP-Hf^lBtC 
jBfflf&£kfcnrfBT»4. COlMltt. A 1 G 
aAsJWKt^'f^-HOWfiliajIft. I I I -Vft| 

S£k*^TtlTS)0. **W»fcl±, A 1 Ga I nPjR* 
Gal n As I nP 
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J&m&mMT. t%i£lz£^Xl±. GaNl^M 

Kg^nw&izmm-t h z b tMWrcb h . 
[oo6i] ttz. ^^i-^A^mmmzn^ 
x\t. z comuz j; h mmcnmk-xm * . 

imnmziimiz. ^tiz^mm-r^mcom^mm 
mt ix. ^ft%^wm£JM<?>m<Dffimizi>m 
mmxh h . jittw cuu c <r>%mz x hmmnm 

33ri£tt. mitt. 0ictc^-fJ:d^2iii@<7)xt^ 

^i'-DVtf&i.zx ^xm^^m^^^tm^mmk 

m*>. m4t,Z7j<t£?l l z-3y??hWm*:&l£.-ti>V& 

iz. $m&tt.wz x hmfm&.izx <oa>?? ngtso 
i.m^ti&m-itcomwm. s&wa. mocvds 

%tf!&mx\ mT--oy7%b'X'mB.$me>mik9m 
m^^^^mmmtz^^m-t^ zbt^mxh 

(rmmzuz. *mftim.£m*m$kizmmitimx$>& 

Zbl±Wo*X'i>%\\ 
[0062] 

im&mk] &±mm LtzXo iz. <r <ommz 

mzttL^x. &m&mmtzBf&ztitcmimim2;Z 
tiha>x\ ma&imn$mmia.t:<m.-t&z.twx'Z 
ztmz, mim^m^^titz^^m^m^j >\z 



■ttztifixth. iwud^ mimizx hmwm. 

lz£2>&m*iZbA.b'&\1&Zb *BiR& * -v i"< 

-is3>WkZtzimm*Mf&thzbtfX'*h<r>x\ * 
«y g ymkt tziism&zmxmizy # ta-tz 

/K -BsSHiis J: »fmi±<7>|6Lh£06 <r i: #T'£ & , 

[ia i ] z<n%m<?>wi i osufe^ffit ct z^mftu—? 
mm&tTmzw®-? & tztt>v>mmmT2b s . 
[02]^ comrnm i ionsi^iitc <t s^^t--- r 
commjmz®ftJi-t& tz^mmmx-^ & . 
[H3] z<^n<nmi<r>mmm\ l z£2>!mfou-*i i 

[04 ] ^«0f£HJ^)|g i iT^Jg^ffi^J; **N»*^— f 

[as] z <r>mpM 4 <rmmmz± & ¥m#u-y 
nm&ffizzwfflt&tzibnmmmT&z. 

1 • • • nSfGaAs*«. 2 • • • nlAl^Ga 

As;7>y FJf» 3- • ■ Al.jGa^.jAsgtt 
Jg x 4 • • ■ pIA l xl Ga,. I1 As^^«y b'S. 5 • 

• • pSGaAs^'/TJl, 6 • • • nlGaAsf 

mm^m. i ■ ■ ■ vx^ 8 - • • ^^ags. 9 . 

• • mm. 1 o - ■ y >-®mJi, 1 1 • • • a 1 13 

Ga^.jAsIS, 1 2 • • • Pffll«fii. 1 3 ■ ■ ■ nffl 
14- • • A 1 Ga I nPS 
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